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Listing of Claims: 

, Currently amended) A method of preparing an oligomer* compound hav.ng 
at least one moiety of formula: 




wherein: 
X 2 is O or S; 

X, » Pg-O-, P8-S-. C.-Co straight or branched chain a.Veyl. CH,(CH2)^0-. RjRjN- 
or a group remaining from coupling a chiral auxiliary 
nn is from 0 to 10; 

Pgis CHs, -CH 2 CH 2 CN, -C(CHMCHi>CCh, -Ofc-CCb. -CH 2 CH=CH,, 
CH^HjStCft. 2-yl-ethyl phenylsulfonate, o^yanobutenyl, cyano p-*ylyl. 
d,phenyH,lyleThyl, A-nitro-S-y.^benzene. 2-yl-s.hyl-methyl sulfonate, methyl-N- 
cnfluoroacetyl ethyl, acetoxy phenoxy ethyl, or a blocking group; 

R, IS . independently, hydrogen, a blocked hydroxy! group, a sugar substnuent 
group, a nnrogen protecting group, a substituted or unsubstiruKd C,-C 10 alKyl, a substituted 
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or unsu « d Wb or a —ted or unsub— C 2 -C 10 alkynyi, « .*. 

substitution U OR. SR 3 , NH 5+ . «<*)<*). « ^ ** * " 

airudc or an ester; 

R 2 is , independently, hydrogen, a C,-C 10 alkyl, a cycloalkyl, an aryl. a 
nitrogen protecting group, a substituted « unsubsntuted CVC,. alky!, a substituted or 
unsubsnruted C 2 -C 1U allceny., or a subsutured or unsubsuruted C,-C 10 alkynyl, herein said 

subs— ,s OR, SR„ NH 3+ , NCR3XR4). guanidine or acyl where said acyi b a. ac ld 

amide or an ester; 

or Ri and R 2 together, are . nitrogen protecung group or are joined in a ring 

structure; 

R 3 ,s, independently, hydrogen, a C,-C,o alkyl, a cycloalkyl, an aryl, or a 

nitrogen protecting group; 

R. is, independently, N(L,)W W«a a C '" C '° aUt » U ° r * nm ° 8pn 

protecting group; 

or R3 and R*. together, are a nitrogen protecung group; 
or R 3 and R4 are joined in a ring structure; 

or optionally, R2 and R 3 , together with the nitrogen acorn to which ihey are 

attached form a cyclic moiety; 

each Bx is, independently, a heterocychc base moiety; and 

comprising the steps of: 

(a) providing a S'-O-protected compound of the formula; 
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wherein: 

Tl is a hydroxyl protecting group; and 

T, is a covalem attachment to a support media, a nucleoside bound to a support 
media, a nucleotide, an oligonucleoside or an oligonucleotide; 

(b) treating said S'-O-protected compound with a deproiecung reagent for a time 
and under conditions effective to form a S'-O-deprocected compound; 

tc) coupling *a.d 5'-0-4eprotected compound with an activated phosphorus 
composinon of the formula: 

T 3 O- 




w herein: 

T 5 is a hydroxyl proiecting group 



, a nucleoside, a nucleotide, an oligonucleotide or an 



oligonucleotide; 

each L, and U ». independenily. straight or branched rikyl. or a C*, cyclic 



idiphatic ring system; 
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or l-i and U arc jo.ned together to fonn a 4- to 13-membercd haerocychc ring system 

induing the mtrogen atom to wh.ch L, and U are attached; and 

RsisX,. 

or R, and R 5 together with the phosphor,* atom to which R* and R$ are artached fonn 

a chiral auxiliary; 

for a t.me and under conditions effecuve to form an extended compound having the 
formula: 

T 3 — 




T 2 



(d) treanng said extended compound *iih a mixture comprising an oxidizing 
reagent and a capping reagent in a single step and for a nine and under condmons effective to 
form said oligomeric compound^jnd. 

f . ) gB ,d nlwcrr*" ™™ p ound with a recent for a "me and un jfcl 

^...^ .ffecnve - -fn ™ ""-kin- th ^ b V tQ ^ ' ^ " 

com pound . 
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2. Canceled 

3. (Original) The method of claim 2 wherem uid reagent is effective to cleave 
ihe oligomers compound from the suppon media. 

4. (Original) The method of claim 3 wherem .aid reagent is aqueous ammoruum 

f 

hydroxide. 

5. (Original) The method of claim 2 funher compris.ng ueanng said ohgomeric 
compound wth a funher reagem for a rime and under condmons effecuve to cleave the 
oligomers compound from the suppon media. 

6. (Original) The method of claim 1 funher comprising netting said oligomer* 
compound w.th a deprotecxmg reagent for a time and under cond»Uons effecrive to deprotect 

ihe Tz h>droxyl protecting group. 

7. (Original) The method of claim 1 therein *aid mixture composes from 0.02M 
to 0.2M oxidizing reagent. 

8. (Original) The method of claim 7 wherein sa^d mixture comprises from 0. 1M 
to 0.2M oxidizing reagent. 
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9, 



(Original) The meihod of claim 1 wherein said oxidizing reagent transfers an 



oxygen atom. 

10- (Original) The method of claim 9 wherein said oxidizing reagent is iodine, m- 
chloroperbenzoic acid, xodobenzene diacetate, tetra-n-butylammomum period«e. im-buiyl 
hydroperox.de, di-zm-bucyl hydroperoxide, cumene hydroperoxide, hydrogen perox.de; bis- 
trimethylsilyl perox.de; dinirrogen tetroxide, oxone, molecular oxygen, C15K+H10- 
caraphorsulfonyDoxaziridine or a peracid. 

U. (Onginal) The method of claim 10 wherein said oxtfizmg reagent is iodine, 
^hloroperbenzoic add, iodobenzene diacetate, rm-buryi h y dropero X1 de, d^rr-butyl 
hydroperoxide, hydrogen peroxide, oxone, molecular oxygen or a peracid. 

12 (Original) The method of claim 1 wherein said oxidizing reagent transfers a 
sulfur atom. 

13. (Original) The method of claim 12 wherein said oxidizing reagem is 3-amino- 
l,2,4^ithiazole-5Hh^ 

3-methyl-l,2,4-dithiazohn-5-one; or dimethylthiuram disulfide. 



14. (Original) The method of claim 13 wherein said oxidizing reagent is 
dimethylthiuram disulfide. 
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15. (Original) The method of claim 1 wherein said capping reagent comprises 
about one part by volume of either acenc anhydride in acetomtnlc or tetrahydrofuran; or 
cnloro^edc anhydride m acetommle or tetrahydrofuran; added to about one pan by volume 
of either N-methy Imidazole and pyridine in acetonitrile or tetxahydrofuran; or r- 
buiylphenoxyaceuc anhydride in acetommle or tetrahydrofuran. 

16. (Original) The method of claim 15 wherein said capping reagent comprises 
about one pan by volume of 20% acetic anhydride in acetommle mixed with about one part 
by volume of a solution having 20% N-methylinudazole, 30% pyridine and 50% acetommle. 

17. (Original) The method of claim I wherein said mixture comprises 
dimethylthiuram disulfide, acetic anhydride, acetommle, N-methyl imidazole and pyridine. 

1 8. (Original) The method of claim 1 wherein said mixture composes from about 
0.05M to 0.2M dimethylihmram disulfide, about 10% acetic anhydride, about 10% N-methyl 
imidazole and about 15% pyridine in a suitable solvent. 

19. (Original) The method of claim 18 wherein said solvent is acetomtnle, 
toluene, ethyl acetate, tetrahydrofuran, dichloromethane, dichloroethane, dioxane, 
dimeihylacciamide and dimemylformarnide. 
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20. (Original) The method of claim 1 wherein said coupling of the 5'0- 
deprotected compound w.th ihc activated phosphorus composition is performed in me 
presence of an activating agent. 

21. (Original) The method of claim 20 wherein said activating agent is 1-H- 
letnaolc or 4,5-dicyanoimidazole, 

22. (Original) The method of claim 1 where said cyclic moiety is morpholino or 
phthalimido. 

23. (Original) The method of claim 1 wherein each Li and L 2 is C r6 alkyt. 

24. (Original) The method of claim 23 wherein each L, and U is isopropyl 

25. (Original) The method of claim \ wherem U and U are joined together to 
form a heterocychc nng system including the nitrogen atom to which said U and L 2 are 
attached, wherein said ring system optionally includes at least one additional heteroatom 
selected from O, N and S. 

26- (Original) The method of claim 25 wherein said heterocyclic ring system is 
morpholino. 
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27. (Previously presented) The method of claim 1 wherein each of said sugar 
subsmuent groups is, independently, C^2o alkyl. C 2 -C M alkenyl, C 2 -C 2 u alkynyl, C 5 -C*> 
ary), O-alkyl, O-alkenyl, O-alkynyU O-aryl, O-aralkyt. O-alkylarninO, O-alkylaminoalkyl (O- 
aikyl-N(H)alkyl), O-alkylaminodialkyI (O-alkyi -N-Calkylfc). O-alkylalkoxy (O-alkyl-O- 
alkyl), O-alkyKN-unidazole), thiol, S-alkyi, S-alkenyl, S-alkynyL NH-alkyl, NH-aJkenyU 
NH-alkynyl, N-dialkyI, S-aryl, NH-aryl, S-aralkyl, NH-aralkyl, N-phthalirmdo, halogen keto, 
carboxyl, niiro, nuroso, nitnie, trifluoromeihyl. rrifluoromemoxy.N-imidaiole, azido, 
hydrazino, hydroxylamino, isocyanato, sulfoxide, sulfone, sulfide, disulfide, sityl, 
heierocyclc, carbocycle, polyamine, polyamide, poiyaikylene glycol, or polyether; 
or, alternatively, one or more subsumem groups has one of formula 1 or U: 



Zo- 



i&W — 




CCHz)^ J E 




wherein: 

ZoisO, S orNH; 

J is a single bond, O or C(=0); 

E is C.-Cio alky!, N(Ri)(Ra), N<R,)(R S ). N=C(R,)(R 3 ), N=C(Ri)(Rs) or has one of 
formula IE or IV; 
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•?7 



/ 



N Ra 



N R? 



-n — crt 



\ 



ni 



IV 



each R«, R 7 . *U. ^9 and R l0 is, independently, hydrogen, C(0)Rn, substituted or 
unsubsututed d-Cjo alkyl, substituted or unsubsututed C 2 -C l0 alkenyl, subsututed or 
unsubsututed C 2 -C ]0 alkynyl, alkylsulfonyl, arylsulfonyl, a chemical functional group or a 
conjugate group, wherein ihc substituem groups are selected from hydroxyl, amino, alkoxy, 
carboxy, benzyl, phenyl, mtro, thiol, thioalkoxy, halogen, alky], aryl, alkenyl and alkynyl, 

or optionally, R 7 and R s , together form a phthahmido moiety with the nitrogen atom 
10 which they are attached; 

or optionally, R 9 and R 10 , together form a phthalimido moiety with the nitrogen atom 

to which they are artached; 

each Ru is, independently, substituted or unsubsututed Cj-Cio alkyl, trifluoromethyl, 
cyanoexhyloxy, methoxy, ethoxy, t-butoxy, allyloxy, 9-rluorenylmethoxy, 2-(tnmeihylsilyl)- 
ethoxy, 2,2,2-uichIoroethoxy, benzyloxy, butyryl, iso-butyryl. phenyl or aryl; 

R 5 isT-L, 

T is a bond or a Unking moiety; 

J_ is a chemical functional group, a conjugate group or a support media; 
each Rt and R 2 is, independently, H, a nitrogen protecting group, substituted or 
unsubsututed C r C l0 alkyl, substituted or unsubstituted C2-C10 alkenyl, substituted or 
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unsubsutuied C 2 -C l0 alkynyl, wherein said substitution is OR 3 , SR 3 , NHs\ N(R3)(R4>> 
guanidino or acyl where said acyl is an acid amide or an ester; 

or Rj and R 2 , together, arc a nitrogen protecting group or are joined m a ring structure 
that optionally includes an additional hcteroatom selected from N and O; 

or Ri, T and L, together, are a chemical functional group; 

each R 3 and R4 is, independently, H. C»-C I0 alkyl, a nitrogen protecting group, or R 3 
and R4, together, are a nitrogen protecting group; 

or R 3 and R 4 are joined in a ring structure that optionally includes an additional 
heteroatom selected from N and O; 

Z4ISOX, SX, or N(X) 2 ; 

each X is, independently, H, d-C* alkyl, C r C 8 haloalkyl, C(=Nfi)N(H)R 5 , 
C(=0)N(H)Rs or OC(=0)N(H)R 5 , 
R 5 isHorCi-Cs alkyl; 

Z,. Z 2 and 2^ comprise a ring system having from about 4 10 about 7 carbon atoms or 
having from about 3 10 about 6 carbon atoms and I or 2 hetero atoms wherein said hetero 
atoms are selected from oxygen, nitrogen and sulfur and wherein said ring system is aliphatic, 
unsaturated aliphatic, aromatic, or saturated or unsaturated heterocyclic; 

Z 5 is alkyl or haloalkyi having 1 to about 10 carbon atoms, aikenyl having 2 to about 
10 carbon atoms, alkynyl having 2 10 about 10 carbon atoms, aryl having 6 to about 14 
carbon atoms, N(R l )(R 2 ) OR ( , halo, SR, or CN, 

each qi is, independently, an integer from 1 to 10; 

each qi is, independently, 0 or 1 ; 

q 3 is 0 or an integer from 1 to 10; 
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is an integer from 1 to 10; 
q 5 is from 0, i or 2; and 
provided that when q 3 is 0, is greater than 1. 

28 (Original) The method of claim I wherein said X } is Pg-O-, Pg-S-, CH 3 -, CH 3 - 
O-, morpholino or R2R3N- where each R 2 and R 3 is, independently, hydrogen or C-C10 alky I. 

29. (Original) The method of claim 1 wherein said Pg is CH2CH3CN, 
diphenylsilylethyU S-cyanobuteny], cyano p-xylyl, memyl-N-trifluoroacetyl ethyl or acetoxy 

phenoxy ethyl. 

30. (Original) The method of claim 1 wherein said heterocyclic base moiety is 
adenine, N 6 -benzoyladenine, cytosine, N^-benzoylcyTOSme, 5-meihylcyrasine, N*-benzoyl-5- 
methylcytosine, thymine, uracil, guanine, N 2 -isobuiyrylguanine or 2-aminoadenine. 

31. (Original) The method of claim 1 wherein said support media bound 
nucleoside, nucleotide, oligonucleoside or oligonucleotide is blocked at reactive sites. 

32. (Original) The method of claim I wherein said blocking groups are acid 



scable. 



33. 



(Original) The method of claim 1 wherein said blocking groups are base 



labile. 
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34, (Original) The method of claim 1 wherein said deprotecting reagent is acidic, 
neutral or basic. 



35. (Previously presented) The method of claim 34 wherein said deprotecung 
reagent is dichloroacetic acid, trichloroacetic acid, zinc bromide, AlC 3l TiC 4 , (Hi)AlCl, (/- 
BuhAlCl, eerie ammonium nitrate, l,l,1.3,3,3-hexafluoro-2^pro P ano] or diethyloxomalonate. 

36. (Original) The method of claim 35 wherein said deprotecung reagent is 2-5% 
dichloroacetic acid in dichloromethune or dichloroethane. 



37. (Ongmal) The method of claim 1 wherein said deprotecting reagent is a 
fluoride moiety. 

38. (Ongmal) The method of claim 37 wherein said fluoride moiety is BF 3 - 
eiheraie. 



39. (Original) The method of claim 1 wherein said oligomeric compound 
comprises from 5 to about 50 nucleosides. 

40. (Original) The method of claim 1 wherein said oligomeric compound 
comprises from 8 to about 30 nucleosides. 
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41. (Original) The method of clsum 1 wherein said otigomenc compound 
comprises from 15 to about 25 nucleosides. 
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